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teaperature umates, “i-.2v, arcs, -nid siuilar sources ol hizh

excitatlon ar= the conventionzl soureces ol osnectre of Ll tompsroturce

rolecules. Howrver, swectra fros such sources are oo

‘rzsclve because of the aitn electronic, ':Jibx'ﬁtional, an} rotational
excitation resuliing in extansii’e overla.-inz of spectral bandse. Txcitation
of impurity wiolecules incr:ases the coaplications dus to overle vindg,

It is iaportant to obtain complete analvses of tne Hand sysieus of
nizh temperaturc molecules to cstablish the spectiroscopic constants needed
for calculation of tihe hizn iemperature tnermodynemic propertice. 1In
rarticular the establisnaznt of “ne deg-neracies and enersies of all
low lying clectronic states is very important.

The failurs of conventional uzthods to produce the needed inforaation
hae stimlated a vafiety of new apwroachess This paper will discuss the
potential advantagee and handigaps of the new natliods and will sugzgest
othér asLroac..es.

A rather widely applied metiod in the lat few years involves the
ent rapment of hizh t-mperature molecules in a rars zas or other inert
mat rfcee at liquid hydro~zen or helium tomperatures. This method offers
a simrlification of the analysis of the specirum in that ons would expect
the entrapned molecules to bo in their lowost clectroni: and .Vibrat ional
statza. The absorptlon spectrum of 32 i:. a watrix is found to consist
of @ 8iu, @ pr.ireseion arisiny froa tas v'= 0 lev:l of th® zpoynd electronic
state, ‘Then there ares almost de:g:neraté elect ronic statvs around the
Tround s‘ate =nergy, 1t is pos:_l'-ale that interactions with the matrix
aiznt invert their order and “hus indicate tle inco. rect 2as Iround state.

A nore s3vere disadvantate of atrix adsorpiion specira is tho lacl: of
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excitint to very ifh slectrcnic states, one -

ol rolatively rapi” HHbrn Slu:eseont soectis

ofter. consist cf si t.le prosrosaione arisin: froa thie v' = C “evil of the

upner clectronic atatz, The naagirix acihod

Tue othar

orhaneenait 9f forbiilen transitious which could allos ths ing of the

sa3 relative 15 on another, oyer,
is method reeently to 302.
nd that ai bt ho a0lr to urovide dircct

information about the ener :ies of all of the low=-l

nig slectr-nic atates
g . the £k ; + . 2 ~00 4

of a @olecule ' For example, the first excited state of Ca0 is

perturbed by six Zifferent lowlying statss or sublevels, Ffom the

16

perturbations observed for Ca”"0, the vibrational and rotat ional

constante of ihese states cun be esgtadlished, but.iheir enerzies are
not mowm. A similar anal-sis of tue pa2riurbations for Caleo way

allow ixing of the onerzies oi cach of the states

{roit Tae isotope snift.
Tho application and potential future applications of the abovs mothods
will bec discussode his work has bean supuorted by the Researcn Division

of the Atoaic Znerzy Conmision,



